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Abstract. Three nearby located mires (Svetupe, Dzelve and
Eipurs Mire) were selected for this study with the an to analyze
functional groups of low moor and raised bog peat ¥ using
Fourier transform infrared spectroscopy. Functional groups of
peat and their relations from two ombrotrophic and one
minerotrophic mire were studied. Despite small disince between
the sites, due to much diverse character of bog delopment,
properties of the mires differ significantly. Studied peat was
characterized by radiocarbon dating, loss on ignibn analysis,
analysis of botanical composition and decompositiordegree.
Infrared spectra of low moor peat help to identifythe four main
building structures: alcohols, aliphatic hydrocarbas, carboxylic
acids (C=0 band) and polysaccharides, while peat dm both
raised bogs shows also presence of benzene contajnétructures,
alkenes and carboxylic acids. The results show thahigh
decomposition degree of low moor peat simplifies frared
spectra and information of fen peat shows only mospersistent
structures remained in peat, while FT-IR spectroscpy provides a
more detailed picture of raised bog peat.

Keywords — functional groups, FT-IR spectroscopy, low moor
peat, raised bog peat

|. INTRODUCTION

It has been stated that peat can serve as a gdimator of
the recent and historical changes in the environmeaat,
because of its sorption abilities, gradually resditdctuations
of environmental conditions. Accumulation procegspeat
deposits is highly regional, thus it is significantassess every
specific case individually [1]. In most cases ditemis being
paid on raised bogs, while low moor peat is reidyiittle
studied. This can be explained by differences betwthese
types of peat. Formation of raised bogs is maifilgcéed by
atmospheric precipitations, while low moors arecéar by
wide range of possible contributors. Generallys itmportant
to reflect and isolate the natural processes in ooor peat

from the effect of a wide range of possible regiona

geodynamical processes, pollution etc.

Nowadays fast and cheap methods are
screening of peat chemical characteristics. Peat ehdnigh
potential in  environmental purification,
pharmacology, agriculture, gardening, etc. Spectg is
one of the appropriate research options [2], [3].

Low moors (also known as fens) are type of mirehwiite
more than 0.4 meter thick peat soil. Vegetatioreinezs water
and nutrients from precipitation, streams and gdevater.
Fens usually are of minerotrophic origin [4], [5]n
comparison with raised bogs, thickness of peatrlaydow
moors is relatively small; however, the area ocedy fen
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required for

may be several times larger. There also exist coatipa
differences in peat characteristics, for instamtéhe moisture
and mineralization degree, decomposition degree,leudl,
etc. Essential differences between peats are ctratien of
chemical elements and set of functional groups.

The quality of peat and range of applications Iprdmve
direct dependence upon concentration of major amdet
elements presence. Ability of peat to accumulatentbal
elements depends on the ability of ions to bindhwit
characteristic functional groups. In this respetie most
significant usually are carboxyl and phenol hydiogsoups.
In the ability to accumulate elements, a noticeable also
belongs to other factors, such as water pH, conérbw
molecular-weight compounds, etc. However, in masses
high concentration of functional groups common teatp
provides the ability to bind major and trace eletag6].

TABLE 1

COMMON FUNCTIONAL GROUPS ON-T-IR SPECTRA OF PEAT
(AFTERAIKEN, 1985)

Wavenumber,

et Assignment

750-880 Hydrogen-bonded OH stretching of carboxytimups.

1040-1090 C-O stretching of alcoholic compounds,
polysaccharides.

1137-1280 C-O stretching of esters, ethers andgibien

1332-1390 Salts of carboxylic acids

1390-1400 OH deformations and C-O stretching of phenolic OH,
C-H deformation of Cklgroups.

1420-1470 Aliphatic C-H deformation.

1515 C=C stretching in benzene and/or pyridine.

1585-1640 C=0 stretching of double bonds in cyclic and aycli
compounds.

1640-1725 C=0 stretching of carboxylic acids.

1850-2500 Carboxylate ions.

2850-2950 Aliphatic C-H, C-k C-H; stretching.

3030-3077 Aromatic C-H stretching.

3300-3670 Hydrogen-bonded OH groups.

medicine,

Fourier transform infrared (FT-IR) spectroscopy tie
method for obtaining an IR spectrum of absorption,
photoconductivity, emission or Raman scattering of
substances [2]. In this study it has been usedtair infrared
spectrum of the absorption of solid peat sampleB:IRF
spectroscopy has several advantages against oteat p
research methods, such as CHNS analysis or UV/Vis
spectroscopy. The general advantage is simplicftythis
method. Sample preparation and analysis are natinse-
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consuming and results can be obtained almost inatedyli
The application of FT-IR spectroscopy on peat plesidata

Sampling
Peat samples were taken from research points with

about the nature of oxygen and hydrogen containingRyssian” type stainless steel corer (standard meaér).

functional groups, their structural array, relasiatc. [2], [7].

Semi-cylindrical corer with shutter was pushed isediments,

However, it should be remembered that this metholy o twisted and recovered to display a full and undizd peat

indicates the presence of one or another functigmaup.
Certain functional groups absorb IR light at chsesstic
frequencies (Table 1), therefore it is possible identify
chemical structures common to singular peat saf3hleThe
most part of absorption zones for the functionabugs
common to peat are located in the so-called midaitge of
IR spectra at wavelength interval from 400 ttm 4000 crit.
General absorption range can be split into threia @eas: 1)
the “Fingerprint region” in wavelength interval 400 cnt

profile [8-10]. In the survey the model with a saenphamber
50 cm long with inner diameter of 70 mm was used.

Sample Dating

The '* Cages (yr BP) of several peat samples according to
their botanical composition and deposit depth vastermined
by conventional radiocarbon dating [11]. In sampigting
liquid scintillation counting method was used [1]12]. As
the scintillation solvent benzene was used [12]sdMite age

to 1500 crit; 2) absorption of double bounded groups in thef peat profiles was calculated by using “Clam™\0.2 add-

range from 1500 to 2500 ¢hand 3) “R-H region” in the
range 2500 — 4000 chi2].

The goal of this study was to determine functiayralups in
the low moor peat from selected Svetupe Mire ancbtopare
obtained results with the data from peat samplesntdrom
the two raised bogs located nearby. The general vaes to
find differences in the functional groups betweew Imoor

and raised bog peat by using FT-IR spectroscopy tand

establish whether this method is appropriate in ho@or peat
research.

Il. MATERIALS AND METHODS

Ste Location

Single study area includes two raised bogs andrfmar.
All three mires are located in the central partLafvia (Fig.
1). The Svetupe Mire is a minerotrophic low moardted in
Limbazi County, North Vidzeme Biosphere Reserve:. the
purpose of data comparison the two nearest omiploizo
raised bogs in Seja district were considered: Dzednd
Eipurs Bog.

on for “R” v. 2.11.0 software. This program perfam
“classic” age-depth modelling [13]. In age modd]litinear
interpolation between dated levels was used and agge
calculated for each 5 cm. In calculation as cafibracurve
IntCal09.14C was used [14].

Determination of Botanical Composition and Decomposition

Degree

The decomposition degree was determined with tiye dfe
centrifugation method according I®CT 10650-72 standard
[15]. Botanical composition was determined in bnac
microscope at 56 to 140 times magnification by g$i®@CT
28245-89 standard [16]. The principle of this as#yis to
identify the percentage of specific plant residuethe defined
area, as a result all the identified plant remaimsstitute 100
%. Diagrams of botanical composition and decomjuosit
degree were created with the help of “Tilia” v. 1§
software.

Sample Preparation for FT-IR Analysis
Taking into account the risk of sample degradatiae to

Svetupe Mire (57°32'47°N, 24°41'55'E) and Dze|Veoxidation, peat profiles were cut into 5 cm slieesl stored at

(57°13'58"N, 24°30'12"E) Bog are located
Lowland, but Eipurs (57°14'53"N, 24°37°'00"E) is lated in
Middle Latvia Lowland. All three mires are positih
approximately 45 — 50 km NE from Riga.

Balfic Sea

Fig.1. Location of: 1. Svetupe Mire; 2. Dzelve B8g;Eipurs Bog

in Coastal

|—20°C before the analysis [17]. Samples were owvéddat

105°C for 12 hours and crushed in grinder withnfitan
blades [17]. Finally, the samples were sieved thhothe 0.25
mm sieve [3]. Homogeneous powder was transferréd in
sample bags and stored until performance of arsalysi

Natural moisture, content of organic matter, cagates and
mineral matter was determined by parallel use o$sLon
Ignition (LOI) analysis [18].

FT-IR Analysis

Samples for analysis were selected based on dapge rof
particular layers, botanical composition and decositjpn
degree of peat. IR spectra of selected peat sanwére
recorded by using “Perkin Elmer Spectrum BX FT-IR”
spectrophotometer. To reduce errors on spectrair{fdance,
collection of CQ from the air) several background samples
were prepared. Typical error usually is observaiblethe
wavelength range from 2340 to 2300 tmnd is caused by
effect of CQ and moisture [2], [3].

Background samples were prepared from potassium
bromide (VWR International Ltd., England; KBr fanfiared
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spectroscopy) [2], [19]. 30 mg of KBr salt were mally third time approximately 5900 years ago (Atlantimid.
compressed into a pellet, through which infraretiation was Holocene), when the rate was already 1 cm in elt86yyears.
transmitted [19]. Overall, changes in peat accumulation rate arg¢eeko the

250 mg of KBr were mixed with 25 mg of sample powdebotanical composition. A clear dividing line can deawn
and 30 mg of mixture were extracted and compreggeda between the sedge fen and wood-sedge fen peat, tere
pellet. The IR radiation was transmitted through #ample accumulation rate changes from 1/18 to 1/130 rgpidl its
pellet and spectral data were recorded. IR speatese turn, the origin of changes in accumulation ratarfrl/12 to
recorded in the wavelength range from 4000 to 480 with  1/18 in the sedge fen peat layer, approximatelyl.80 m,
resolution of 4 cm. The baseline correction andshould be associated with gradual replacement gétegion.
normalization of recorded data were performed [&]. Besides, at the depth mark of 1.50 m changes inralat
Spectral curves were visualized by using “Spekwin32moisture, content of organic matter, carbonates ranmtrals
software. are observable. These parameters seem to affee sbihe

origin of changes in accumulation rate of peat.
[ll. RESULTS ANDDISCUSSION

Botanical Composition, Decomposition Degree and Age of
Peat

Lithology of Svetupe low moor peat is simple. PiofiFig. .
2) consists of three fen peat subtypes: wood-graa wood- o
sedge peat and sedge peat. Major portion of thélers
characterized as sedge fen peat. In general, fiirreed by

Legend
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Fig.2. The structures of Svetupe low moor peatilerof
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Calculations show that peat accumulation in Svetdjre ol
was variable. The mire developed 9500 years ageb(Peal, s
early Holocene) at the approximate peat accumulative of
1 cmin 12 years. Peat accumulation slowed dowmta®000 Fig.4. The structure of Eipurs raised bog peatilerof
years ago (Atlantic, mid. Holocene), when the rates 1 cm
in every 18 years. Accumulation has slowed dowrmdttie
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Lithology of peat from selected raised bogs isatight. Eipurs Bog at the beginning developed as fen, hxgl\s
Dzelves Bog peat profile (3.40 m) is simple as Bwet Bog from the outset developed as raised bog.
profile, however, peat subtypes are different. prefile (Fig.
3) consists of the four raised bog peat subtyphagnum i .
fuscum, PineSphagnum, Pine-Cotton grass and Cotton grass N FT-IR analysis several peat samples from Svetdpe
raised bog peat. The larger part of the profiletiaracterized (N=35), Dzelve (n=10) and Eipurs (n=40) Bog weredusThe
as Sphagnum fuscum raised bog peat (0.00 — 3.20 m). Eipurdl€composition degree, depth range and relativechgeeat
Bog peat profile (Fig. 4) is complicated and cotssisf 10 peat Were taken into account in comparison among thearesed
types (including raised bog, transitional and feeatp sites. In the data analysis statistical significameas applied

subtypes). In the range between 0.00 and 3.30 seddiog (Table 2).

Functional groups

peat is accumulated, within a small range from 3a38.45 m TABLE 2
wood transitional peat, but in the remaining pan peat is CRITICAL VALUES OF CORRELATION COEFFICIENT
accumulated. Superficial peat layers consist Sphagnum Site n p o

fuscum, Cotton gras§phagnum, Pine-Cotton grass and Pine
raised bog peat. Bottom peat layers consist of &etygnum,
Hypnum, and wood-grass artehjuisetum fen peat.
Decomposition degree of Dzelves peat varies fronto260
%, the highest values are characteristic to piriednograss
and cotton grass peat in the bottom part of thefilgro IR spectrum covers the wavelength range from 400800

-1 e
decomposition degree in this part of the profilactees 60 %. cm™. Infrareq spectra of gnalyzed peat can be d'V'_md,
In the larger part of the profile (0.00 — 3.00 mich is several regions depending on presence of signtfican

characterized asSphagnum fuscum raised bog peat, functionall groups. i
decomposition degree is at a stable ~20 %. In $ecMire .Accordlng to fundamentals Of. mfyared spectroscqbg
the highest values of decomposition degree areacteistic middle range of IR spectrum, which is comparablth\,ﬁeat,
for the peat with wood remains. The situation witHan be genera}IIy separated into _three.zone.s.
decomposition degree of peat in Eipurs Bog is aifferent 1.) R-H region (4,000 — 2500 cip Itis typical for O-H, N-
because of varied botanical composition. Howeveerail, it Hand C-H ab;orpu_on_ bands. L
varies within the same range from 20 to 60 % amdhilyhest 2) Abs.or_p'uon within t_he range from 2(_)00 to 1500°cis
values are characteristic to peat with wood remains characteristic for functional groups with double nts.
Eipurs Bog like Svetupe Mire developed in Prebgreatly Usually these are C=0 and C=C.

Holocene, approximately 9000 years ago. Dzelves Bog _3') Ab_sorptign ”area _beIO\{v 1500 'c’:mis. called the
younger and developed at the end of Atlantic periodF'”gerp”m region”. In this region fluctuate fuim@nal groups

approximately 6000 years ago. It is significantntmte that with the wide nor!-specific apsorption range. Typicen this
area polysaccharide absorption bands can be olosenaestly

around 1040 crh

Svetupe Mire 35 0.05 0.332
Dzelve Bog 10 0.05 0.632
Eipurs Bog 40 0.05 0.310
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Fig.5. FT-IR spectral curves, Svetupe Mire
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Fig.7. FT-IR spectral curves, Eipurs Bog

All recorded spectra (Table 3) are characterized aby also absorption bands significantly differs.

number of absorption peaks which are pointing #eint

Mainbpis
difference is characteristic to “Fingerprint redioffected

intensity that is changing with depth, degree afaeposition are functional groups which are depending on sachrpeters

and is different for each mire.

In general, all
functional groups (Fig. 5-7); however, some sigaifit
differences between studied sites are also observed

An important part of IR spectra characteristic tahbraised
bogs is much more complicated in comparison to toeor
peat spectra. As can be noticed, the fluctuatidridzelve and
Eipurs absorption curves are not much differentnfidvetupe
Mire; however, several absorption peaks and coresgtu

110

like environmental pH and decomposition degree.t éar

collected spectra represent the esarthese functional groups, for instance, carboxyliougs

(C=0), are replaced by more stable compounds becafis
more intensive decomposition processes. Infrarexttsp of
the given low moor peat reflect the four main fumcal
groups: alcohols, aliphatic hydrocarbons, carbaxyicids
(C=0 band) and polysaccharides, while peat fronn batsed
bogs shows supplement of well expressed benzehesea
and carboxylic acids (with C-O band). Results shioat high
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the decomposition degree of low moor peat simgdifidrared
spectra and information of fen peat remains onlyniost
persistent functional groups, thus FT-IR spectrpgqmovides
a more detailed picture of the raised bog peat.

samples from all examined sites are similar, amdettare no
significant differences registered between fen eaised bog
peat. All peat samples were oven-dried at 105°Q4#bhours;
however, considerable amount of water may remain in

In all cases, much more pronounced absorption banddsorbed form, and it is presumed that flatter Sdtching is

represent a higher concentration of charactergstiopounds,
therefore and thus concentration of functional gsouFor

example, more pronounced C-H absorption bands itbescr

higher concentration of aliphatic compounds (metuyti/or
methylene groups) in a specific peat sample angl thi its

turn, points to a higher decomposition degree. &lodving

this fact it is possible to trace relative diffeces in absorption
bands of the two paired functional groups. Unfoatety, this
relation works only with the given raised bog psamples,
but not with low moor peat; the reason might behhamd

relatively stable degree of decomposition. Statidtidata
analysis shows no significant correlation among ahythe

functional groups in fen peat.

TABLE 3
THE REPRESENTATIVE PEAT SAMPLES USED IRT-IR ANALYSIS
Mire Dimh’ Peat type D%cg)grrggs‘;ion

5-10 wood-grass, fen 41

35-40 wood-sedge, fen 39
Svetupe 40 - 45 wood-sedge, fen 39

70-75 sedge, fen 33

235 -240 Sedge, fen 32

0-5 sphagnum, bog 10

100 - 105 sphagnum, bog 11
Dzelve 200 - 205 sphagnum, bog 9

300 - 305 sphagnum, bog 13

345 — 350 Eigge-cotton grass, g

0-5 sphagnum, bog 10

20-25 sphagnum, bog 15
Eipurs 70-75 sphagnum, bog 13

180 - 185 Zf:sasg’”buorg'comn 28

395 - 400 pine-cotton grass, fen 30

Absorption bands in the spectral region at wavelenffom

affected by such water content (for instance, @“th35-0.40
m” sample).

The absorption at the range from 3000 to 2800 strows
presence of alkanes. Twin peaks at about 2920 a&d em*
are found because of symmetrical and asymmettigstching
of aliphatic C-H. All spectral curves of Svetupa feeat have
both peaks within this absorption range. The fiestk at 2920
cm® features asymmetrical stretching of C-H bonds; the
second peak shows symmetrical stretching. Absarptid
aliphatic hydrocarbons is similar in all recordefdedtra.
Locations of both absorption peaks show presenamathyl
group of aliphatic hydrocarbons in the studied zamples.

Recordings of fen peat spectra show only one sagmif
peak in the range from 2000 to 1500 tnThis absorption
zone might indicate two different functional class®mmon
to peat. The concavity can be made by stretchingcef
bonds in alkanes (aliphatic hydrocarbons) and itcdting of
C=0 bonds in carboxylic acids as well. It is sigraht to
notice that C=C absorption band does not correspoady of
fen peat samples, which leads to the conclusion @=C
bonds are totally collapsed. This situation is aeh#aristic also
to several peat samples from Dzelve and Eipurs Berg this
is common to deeper peat layers with higher decaitipo
degree. It can be assumed that C=C alkenes aneéenhare
dependent on decomposition degree and depth rangead
sample. Their concentration decreases with theeasa of
decomposition degree of peat.

Wavelength range from 1450 to 1355 tnpoints to
stretching of C-O-H bonds in carboxylic acids. -l
recordings show that presence of carboxylic adidien peat
is more characteristic and more expressed tharoingeat.
The concavity within the range from 1290 to 1235'cafso
indicates presence of carboxylic acids in fen ptdas zone
represents stretching of C-O bonds in carboxyliougs
and/or ethers.

The last highlighted absorption zones are locatedhe
wavelength range from 1170 to 990 tnwhich represents
presence of polysaccharides in the studied peat Zdne

3700 to 3000 cih were very broad, and at the same time thghows stretching of C-O bonds. A small peak at 8ddi56

least variable (Fig. 5-7) depending on the changepeat
characteristics, depth or age. Absorbance in thgon is
determined by the presence of -OH groups and alsoho
studied peat. Broad absorption band at approxime34D0
cm® in all three mires applies to O-H stretching ofilogen
bonded O-H groups. According to recordings of sgefiom
Svetupe fen peat O-H absorption band gradually lesoa
little curved. This deflection is more pronouncadhe bottom
peat layers, which are characterized as sedge dah pery
specific indeed is the sample from Svetupe is “@3® m”:
spectral curve of this sample is almost flat andefers to
wood-sedge fen peat. Some mild fluctuations inrthege of
absorption centre are observed. Stretching of Gitlb in the

cm?, is probably due to O—H stretching of alcoholiowps.
Fluctuations in the spectra below 650 tmoints to COOH
deformation; however this is more intensive in dpectra of
both bogs, and less in fen peat.

Relations between functional groups

In addition to identifying the same functional gpsu their
relations were also calculated. Overall relatioasMeen O-H
and C-H, C-O, C=C and C=0 were calculated C-H/CcH,
O/O-H, C=C/O-H and C=0/O-H). As it is seen, a numbk
these absorption bands correspond to many chemical
compounds (see pictures above). In this case Carhcterize
aliphatic hydrocarbons (asymmetrical stretchingyavaumber
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at ~2930 crl); C=O bond describes carboxylic acidsrelation of C=0/O-H and depth. It can be noticeat ih raised
(wavenumber ~1625 cfy C=C bond indicate alkenes peat samples, which correspond to deeper peasslayge€=0

(wavenumber ~1615 c¢f and C-O bond
polysaccharides (wavenumber ~1010%m

features absorption bands are present at all — carboxylidsamight

have totally disintegrated. In the example with tBpe fen

In each case O-H absorption bands were selectetieas peat the relation of C=0/O-H looks a bit differehirst of all

basis. The intensity values of absorption bandewaéributed
to alcohols. Alcohols were selected, because iorthand also
in practice their values do not change rapidly sigaificantly
with depth or age of peat sample, thus it is pdsdib track
changes in other absorption bands and in relatigtisthem.

Infrared spectra of low moor peat samples reflemir f
characteristic functional groups. O-H, C-H, C=0 a@eO
groups. O-H group is relatively stable in full pgabfile and
is not affected by decomposition, however, height
absorption peaks and absorption interval are $jigiffected
by the depth range. In each case O-H absorptiodsbaere
selected as the basis. The intensity values ofrptisn bands
were attributed to alcohols, decomposition degmed @epth.
For statistical analysis data from 35 peat samplas used.
According to statistical significance at n=35 ard{®5 alpha
value is 0.332. Results show that there are noif&ignt
correlations between decomposition degree and dntheo
functional groups. According to statistics it ist mignificant,
but the movement of absorption centres and intgnsit
absorption peaks are also observable depending
decomposition and depth of peat (Fig. 8). Anotimepadrtant
fact is that no significant correlations betweem@nd other
functional groups exist, which means that groupthengiven
low moor peat are virtually independent from onethar.

In examples with Dzelve and Eipurs raised bog péads
relation of C=0/O-H is affected by decompositiorgiee. In
addition, this relation becomes smaller with theréase of

decomposition degree. This means that carboxylitlsac degree of decomposition. It

disintegrate as a result of decomposition and eptaced with
more stable and resistant compounds. The main esiond is
that C=0 groups are non-persistent to decomposifionther

significant observation is that there are alsoedéfces in the

Peak intesity

C=0 absorption bands are represented in all peaplsa.
Second, intensity of peak of carboxylic acids isréasing
with depth but also it is affected by decompositimgree like
it is in raised bog peat samples. Only in this case
decomposition degree is decreasing by depth. Degsitign
degree in fens is increasing gradually and becatigeadually
decreasing of groundwater influence in it bacteatlvity can
take place more intensively.
0 In peat samples of Dzelve and Eipurs Bog the wtatif C-
H/O-H is increasing with depth as well as with tegree of
decomposition. C-H absorption band describes diipha
hydrocarbons and presence of methyl and/or metaydeoups
in peat. Development of these groups is charatiterie
decomposition process, thus their higher conceotrats
represented in better decomposed peat. In the sanfi@m
both bogs more pronounced is the asymmetricalcsiireg of
C-H, which is characteristic to wavenumber ~2920" cithe
relation of C-H/O-H in peat samples from SvetupeeMis
decreasing with depth but increasing with the iasee of
decomposition degree. Because of higher decompositi
degree of fen peat C-H absorption band is also more
pronounced in comparison to the selected raised pemt
samples. Unlike Dzelve and Eipurs raised bog pamiptes in
Svetupe fen peat symmetrical stretching of C-H laé t
wavenumber of 2850 cfis more pronounced.

Analysis of raised bog peat samples shows thatioal®f
C=C/O-H absorption bands are increasing with degotid
indicates an increade o
concentration of alkenes in peat. Spectral analysigs turn,
showed that there are no C=C absorption bandsyifieempeat
sample.

Depth, m

= === Alcohols(O-H)
— = Carboxylicacids (C=0)

— + — Aliphatichydrocarbons (C-H)
Polysaccharides (C-O)

Fig.8. Absorption peak intensity fluctuations bytle Svetupe Mire
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The relation of C-O/O-H the absorption bands charae 4
fluctuations in concentration of polysaccharides peat
profile. In raised bog peat the concentration dfgaccharides s,
is decreasing with depth and with the increase of
decomposition degree. At the same time, the relatiothese 6.
absorption bands in Svetupe fen peat is increasitigdepth,
but is also affected by decomposition degree —umexaf that
concentration of polysaccharides is lower in corgoar to /-
raised bog peat.

V. CONCLUSIONS

All FT-IR spectra are similar, because the dominargt
functional groups in both fens and raised bogs samlar.
Overall, four absorption bands were identified iretsipe fen
peat and six in Eipurs and Dzelve raised bog fésa.number
of absorption peaks points to a gradual changeeiative
concentrations of certain functional groups comnmrpeat.
Important absorption maximums lie within the rangem
4000 to 3000 cify, which is characteristic for hydroxyl groups
and there are some differences in the intensiti1 véspect to
other groups. Despite the fact that all peat sasnplere oven-
dried at 105°C for 24 hours, a considerable amatinvater
may still remained in them in the adsorbed formd an
presumably that flatter stretching of O-H and otbends are
affected by this water. The main difference in teétions
among absorption bands are determined by sampkh deyl
decomposition degree of peat. Owing to higher deusition
degree of fen peat part of the functional groupkijctv are
common to “fingerprint region”, are collapsed argplaced
with more stable and resistant compounds. Becafisggh
decomposition degree of fen peat the C=C bondeshakkand
benzenes are fully replaced, while they are preserhe
raised bog peat with significantly lower decompositdegree.
C=0 groups are non-persistent to decompositiorcalse of
raised bogs decomposition degree is increasing dépth,
while in fens it is decreasing and all functionabgps, which
are subordinate to that in comparison are positiongside
down.
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Janis Kramin$, Maris Klavip$, Valdis Seghs, Enn Kaup. Kadras funkcionalo grupu salidzino% analize, izmantojot FT-IR metodi

Si petijuma ietvaros tika iz8léti tris relalvi netlu izvietoti purvi (Swtupes, Dzelves un Eipura purvs). Darbarkis bija, izmantojot Fug
infrasarkaas spektroskopijas metodi, izanalizkidra esods funkcioralas grupas. Galvenpétijuma ideja bija atrast funkciato grupu
sadaijuma un attiethu at%iribas zera un augst tipa kidras nogulumu paraugos. Namto kidras profilu raksturoSanai papildus tika
izmantota radioak¥a oglea datSana, ka®Sanas zudumu anaé, K afi bofaniska sasiva un sadadaras pakipes anake. Zena tipa kidras
paraugos infrasarkanais spektrs atlar uz pieam skaidri izteikim funkciorilajam grumm — alkoholiem, aliftiskajiem odudenraziem,
karboksilslibem, fenoliem un polisahatiem. Augsi tipa Kidras paraugu spektros papildus iadaf benzni un alleni. Rezulfiti norada, ka
alkeni zens tipa kidra, safdzinot ar augéttipa kadru, ir mazk izteikti, toner alifatisko C-H saiSu simetrigkizstiepSaas ar absorbcijas centru
pie 2850 critir vairak rakstutga tiesi zer tipa kidras paraugu spektriem. C-O izstiepiapolisahados ar absorbcijas centru pie ~1050%cm
sakaf ar augstko sadaBaras pakipi ir izteiktaka zem tipa kidra, un polisahadu daudzums Seit irtitiski atkaigs no iegulas dzima un
kudras vecuma. Saibt ar zem tipa Kidras pregji versto sadaBaris pakipi (samazias virziera uz leju) visas tai paktotas funkcioralas
grupas lieikka daudzur ir profila aug§jos shnos saildzinajuma ar augst tipa Kidru, kur to vaitik ir profila apaks§jos sknos. Kopuni gan
zend tipa, gan araugsi tipa kidras IS spektri iritlzgi, tapec ka domigjosas funkciorilas grupas irds paSas. ToBn mairas So grupu
intensifites un savstagps attietbas saisba ar atkirigam kadru sadaBaris pakipem, pH \ertibam u.c. parametriem. Farjinfrasarkaa
spektroskopija ir lietdega Kidras izjgtes metode, todn janem \era, ka § ir tikai informativa metode un ticamu rezititi iegiSanai ir svagi
izvéleties ar citas izgtes metodes.

SAnnc Kpymunsm, Mapuc Knasunsm, Bangue Cersunbi, OHH Kayn. CpaBHUTeIbHBIH aHAIN3 (PYHKIHOHAJIBLHBIX rpynn Topda c
ucnoabs3opanueM UK-®ypne ciekTtpockonum.

B pamkax sToro uccienoBaHus ObUIH BHIOPAaHBI 3 OTHOCHTEIBHO OJIM3KO PACIIONOKEHHBIE APYT K Apyry 6onoTa — Cserymne, [3ensec u Eifmypc.
Llens pabGoThl, - MCHOIB3ys MeTOX HMHOpakpacHOi cnekTpockonuun Pypbe, NpoaHAIM3UPOBATH CYIIECTBYIOIIME B OTIOXKEHUAX Topda
(GYHKIMOHAIBHBIC TPYIIBI U X OTJIMYMS B 3aBUCHMOCTH 3aJleraHus Topda BEpXOBOI0 WJIM HM3UHHOTO Tuna 6osoT. B obpasuax npoduiei
JOTIONHUTEIIFHO ONpPEIENeHbl JaTHPOBaHUe Bo3pacTa Topda (MCHOB3Ysl PaaHOYIIICPOIHBIH METOM), MOTEPH NMPH MPOKATHBAHHH, a TAaKKe,
6GOTaHUYECKHIT COCTaB U CTENICHb €ro pasiiokeHus. B oOpa3suax Topgda 00710T HUSMHHOTO THIIA MH(PAKPACHBIH CIEKTP yKa3bIBACT HA IIATh SBHO
BBIPQXKEHHBIX TPYII — aJKaHbI, a(aTHIecKHe YIiIeBoJOpOIbl, KapOOKCWIBHEIE TPYNIbI, (EHOIBI U MojHcaxapuabl. B Topde BepxoBbIX
00JIOT CIIEKTPHI JONOIHUTEIHHO BBIACISIIOT alNKEHbI. Pe3ylIbTaThl MOKA3EIBAIOT, YTO AJIKEHBI B TOP(E HU3UHHOTO THIIA BBIPAKECHBI MEHBINEC YeM
B 06pasIax BEpXOBOTO THIIA, OAHAKO, anudarmieckoe C - H3BeHO CHMMETPHYHO PACTSHYTOE ¢ LEHTpoM aGeopOuuu oxono 2850cm™ Gombie
XapaKTepHO Ui CIIEKTPOB 00pasioB Topda Hu3MHHOrO THIA. Packmamgka C - O mommcaxapuuos ¢ meHTpoM abcop6mmu oxono 1050 cym™ B
CBSI3U C BBICOKOH CTENCHBIO PA3JIOKEHUs XapakTepHa Uil TOopda HU3MHHOTO THIA M KOJMYECTBO IOJHCAXapHAOB HANPSIMYIO CBS3aHO C
riyOMHO# 3aneranus ¥ Bo3pacToM o0Opasia. CBsA3aHHAs ¢ HU3MHHBIM THIOM TOp(a IMPOTHBOIOJIOKHO HAIPABJIEHHAs CTENCHBIO PA3JIOKEHHMS,
BCE T€ IOJUMHEHHbIE ()YHKIMOHAIbHBIC IPYIIIbI B OOJIBIIMHCTBE HAOIIOAAIOTCSA B BEPXHUX CJIOSX [0 CPABHEHHUIO C BEPXOBBIM THIIOM TOpda, B
KOTOPOM 3THX TPYII KaK pa3 0oJbliie HAOI0AaeTCsS B HIDKHUX CIIOAX 00pa3uoB. B obiem, kak st 00pa3uoB Topda HU3HHHOTO TUIIA, TaK U
Topda BepxoBeIXx 6oior WK cHexTpsl CXOmHBI, NMOTOMY Kak IOMUHHpYIOIIHE (QYHKIMOHAIBHBIE TIPYHIEl Te ke camble. OpHAaKo,
WHTEHCHBHOCTb M3MEHEHHUII 5TH TPYI M B3aUMOOTHOLIEHHS CBS3aHHBI C Pa3IMYMsIMU CTEIEHH pa3iioxkeHus Topda, BenmunHoi PH u np.
napaMerpamu. MHdpaxpacHas criekrpockonust @ypbe BechMa I0JIS3HBIH METO U3YUEHHMS XapaKTepUCTHK Topda, 0HaKO, HAZI0 IMEThH BBUAY,
9TO 3TO TOJIBKO MH(POPMATUBHEIA METO M 00JIee JOCTOBEPHBIE PE3yJIbTAThl MOTYT OBITh MOTYYCHBI C IPUBICUYCHUEM H APYTUX aHAIMTHIECKUX
METO/IOB.

114



